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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 6-8, 11 and 12 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The language in claim 6 is confusing and 
should be changed to "wherein the insoluble additive comprises nano particles," as in 
claim 36 of the present invention. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1,3, 4, 13, 1 6 and 43 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Taketo (JP Publication 10-340846). 

Taketo discloses an immersion lithography process and exposure apparatus 
comprising: a refractive index adjusting device that increases the amount of an additive 
that is provided in the immersion liquid in order to increase the refractive index to that of 
the additive, and a recycling system that is used to recycle the immersion liquid used in 
the exposure process (Paragraphs 0026-0032), as recited in claims 1, 3, 13, 16 and 43 
of the present invention. Since the amount of additive is being monitored, it would be 
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apparent that the amount of additive present can either be very small or large, as 
recited in claim 4 of the present invention. Taketo also discloses that a 193 nm 
exposing light can be used (Paragraph 0020), as recited in claim 1 of the present 
invention. 

Taketo teaches every limitation of claims 1, 3, 4, 13, 16 and 43 of the present 
invention and thus anticipates the claims. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 5-8, 1 1 , 1 2 and 46 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Taketo (JP Publication 10-340846) in view of Chen (U.S. Patent 
Publication 2004/0152011). 

The teachings of Taketo have been discussed in paragraph 4 above. 
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Taketo fails to disclose that the additive is insoluble in the immersion fluid and 
comprises nano particles, that the nano particles have an average size that is 10 times 
smaller than the wavelength of exposure light, that the nano particles have an average 
size of less than 100 nm, and that the nano particles comprise an aluminum ion, silicon 
dioxide, magnesium dioxide, or aluminum dioxide. 

Chen discloses a photoresist exposure process comprising: immersing nano 
particles into a polymer matrix to form a contrast enhancement layer, spreading the 
contrast enhancement layer over a photoresist covered substrate, and exposing the 
substrate in order to bleach the contrast enhancement layer and pattern the photoresist 
(Paragraph 0047), as recited in claims 5, 6 and 46 of the present invention. Chen also 
discloses that the nano particles can be magnesium dioxide, aluminum dioxide, or 
silicon dioxide (Paragraph 0046), as recited in claims 11 and 12 of the present 
invention. Chen states that nano particles have a diameter in the range of 1 nm to 100 
nm (Paragraph 0013), as recited in claims 7 and 8 of the present invention. 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used the nano particles of Chen, as the additives of 
Taketo because Chen teaches that these nano particles increase the resolution of the 
exposure process and create a finer and more accurate photoresist pattern. 
7. Claims 18, 19, 30-34, 44 and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Taketo (JP Publication 10-340846) in view of Kunz (U.S. Patent 
Publication 2005/0164522). 
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The teachings of Taketo have been discussed in paragraph 4 above. Taketo 
teaches every limitation of dependent claims 31, 33 and 34 of the present invention. 

Taketo fails to disclose that the immersion fluid is alkane, and that the alkane 
comprises 6 to 1 0 carbon atoms 

Kunz discloses fluids to be used in immersion lithography processes comprising 
alkanes with 1 to 20 carbon atoms (Paragraphs 0050 and 0099). 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used the immersion fluids of Kunz in the process of 
Taketo because Kunz teaches that these fluids allow for increased resolution during 
exposure of the photoresist. 

8. Claims 20-29, 35-42, 47 and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Taketo (JP Publication 10-340846) in view of Chen (U.S. Patent 
Publication 2004/0152011) and Kunz (U.S. Patent Publication 2005.0164522). 

The teachings of Taketo have been discussed in paragraph 4 above. Taketo 
teaches every limitation of dependent claims 22, 27-29, 37 and 42 of the present 
invention. 

Taketo fails to disclose that the additive is insoluble in the immersion fluid and 
comprises nano particles, that the nano particles have an average size that is 10 times 
smaller than the wavelength of exposure light, that the nano particles have an average 
size of less than 100 nm, that the nano particles comprise an aluminum ion, silicon 
dioxide, magnesium dioxide, or aluminum dioxide, that the immersion fluid is alkane, 
and that the alkane comprises 6 to 10 carbon atoms. 
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Chen teaches in paragraph 6 above different types of nano particles that can be 
included in a layer above a photoresist during exposure of the photoresist, as recited in 
claims 20, 23-26, 35, 36, 38-41 and 47 of the present invention. 

Kunz teaches in paragraph 7 above fluids to be used in immersion lithography 
processes comprising alkanes with 1 to 20 carbon atoms, as recited in claims 20, 21 , 47 
and 48 of the present invention. 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used the nano particles of Chen and fluids of Kunz in the 
process of Taketo because Chen and Kunz teaches that these compositions increase 
the resolution of the exposure process and create a finer and more accurate photoresist 
pattern. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRITTANY RAYMOND whose telephone number is 
(571)272-6545. The examiner can normally be reached on Monday through Friday, 
8:30 a.m. - 5:00 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 



